Introduction. Among the all infectious diseases discovered at first in XX century, AIDS not only made essential influence on the human health, but also changed both the view and the attitude of human society towards infectious diseases. Though AIDS had not been registered as a separate disease till 1981 and human immunodeficiency virus (HIV) was determined as its etiological agent only in 1983 [1] , this disease caused the lethal termination for 16 millions of people in the whole world and more than 50 millions are HIV-infected nowadays [2] .
HIV is characterized by some peculiarities, due to which it is able to evolutionate and change its genome quickly. It can also form the population with high heterogeneity. The peculiarities are the following: essential level of virus proliferation in vivo, a large amount of the mistakes in virus genome (1/10 4 per site) [3, 5] ; high possibility to form HIV-recombinant strains [6] .All above mentioned led to a conclusion, that the rate of HIV evolution was one of the highest in nature. The situation became even more complicated because of the usage of antiretroviral preparations (ARVP). The virus is able to select certain mutations leading to the formation of HIV-strains, resistant towards some ARVP [7] .These mutations, which are formed or selected as a result of ARVP-therapy, let the virus keep a high rate of the replication process. The clinical importance of these mutations, which appear first (primary mutations) and those which appear later (secondary or subsidiary mutations), has been disputed till now. In common the action of many mentioned mutations is overlapped or complemented by each other (table 1) [8] .
Our task was to continue the investigation of HIV peculiarities, which had been studied earlier, namely, to analyze the peculiarities of subtype structure of HIV-1 in the certain Ukrainian regions; to investigate the peculiarities of accumulation of resistance mutations and polymorphic substitutions in HIV genome; and to estimate the level of the primary resistance of HIV in Odessa and Kyiv regions. There is the longest and the widest experience of ARV therapy (since 1990-ies) there as compared with other Ukrainian regions. The study of these problems can help us to determine the molecular peculiarities of HIV-1 that is circulating in Ukraine at the moment.
Materials and methods. The blood samples of 32 HIV-infected patients from Odessa region and 32 HIV-infected patients from Kyiv were investigated. All investigated patients had not been treated before with ARV preparations and the term of their disease did not exceed 1 year. To analyze HIV-1 genome in the samples we used the genomic approach, i.e. the sequencing of HIV-1 pol gene in the sites coding for the proteins of HIV protease(the analysis of the whole protease gene in codons and reverse transcriptase(the analyze of two third part of the gene in codons 1-335). The research was done with the use of Viro Seq TM HIV-1 Genotyping system v.2.0,"Abbott", USA. Test-sensitivity was 2x103 copies of HIV RNA per ml. The nucleotide sequencing of HIV-1 included several stages: -isolation of total RNA by precipitation with isopropanol: plasma/serum centrifugation at 25,000 g for 1 hour at [2] [3] [4] [5] [6] [7] [8] o C, addition of lytic buffer with guanidine thiocyanate, addition of 100% isopropanol, centrifugation at 15,000g for 15min, room temperature, addition of 70% ethanol, centrifugation, RNA aspiration and its dissolution in the diluent; -reverse transcription of the obtained RNA into cDNA using Recombinant Murine Leukemia Virus Reverse Transcriptase (MuLV Reverse Transcriptase); -amplification of the target fragment of HIV-1 using AmpliTaq Gold* DNA polymerase and specific primers; 2700 thermal cycler, "Applied biosystem", USA. At this stage the fragment of DNA, 1.8 thousands of base pairs (b.p.) was synthesized. It included the whole protease gene and two third of RT gene of HIV-1; -purification of the obtained product and determination of its concentration by means of horizontal electrophoresis of nucleic acids in agarose gel using molecular mass marker of DNA(2; 1.2;0.8ng); -amplification of seven target fragments with Big Dye* terminators, which work in accordance with Sanger principle, 2700 thermal cycler,"Applied biosystems"; -purification of the amplification product with 70% isopropanol;
-nucleotide sequencing of the obtained DNA product using 3100 genetic analyzer, "Applied biosystems"; -the obtaining of consensus sequence, Results and discussion. The subtype structure was investigated by sequencing the HIV-1 pol gene of all examined samples. The subtype A of HIV-1 was dominating, it was shown in 53.1% of the cases meanwhile the subtype B was found only in four samples, that means 6.3% of the cases (Fig.) .
It was interesting, that 40% of the samples were not "pure" subtypes of HIV-1 (Figure) . So 23.4% of the samples belonged to subtype A (defined by the protease gene) and to circulating recombinant form of HIV-1, CRF01_AE (defined by the RT gene).The last one is the most widespread in South-eastern Asia, particularly in Thailand [10] . It was also found four samples(6.3%), which belonged to CRF01_AE of HIV-1 and five samples(7.8%), which belonged to CRF01_AE of HIV-1(defined by the protease gene) and to genotype A (defined by the RT gene).Besides, we found one sample, which belonged to CRF02_AG/H of HIV-1 and another one, which belonged to CRF02_AG/A of HIV-1. The recombinant CRF02_AG of HIV-1 is representative for Western and Central Africa. There are some data, according to which CRF02_AG of HIV-1 migrated to Europe and it is rather widespread in France, Italy, Belgium and Great Britain, meanwhile the subtype H, which is characteristic for Burkina Faso, Mali, Nigeria, Gabon, Congo, migrated to South Europe and Asia [10] .
According to the previous investigations, which were carried out in different Ukrainian regions in 2000-2002 the dominating subtype of HIV-1 is subtype A. The situation has not been changed till now [11, 12] .In our research we have found that only 6.3% of the whole amount of the investigated samples belonged to subtype B, meanwhile for the samples, that were investigated in 2000-2002 it consisted 30%. Besides some attention has to be paid to the appearance of circulating recombinant form of HIV-1, especially CRF01_AE, that was not determined in the previous investigations.
So we can make a suggestion, that there was a certain change in the subtype structure of HIV-1 in Ukraine in the last 4-5 years. The quota of subtype B has essentially decreased as compared to 2000-2002 years, but the part of recombinant form has increased substantially.
The nucleotide sequencing of HIV-1 for the determination of resistance mutations showed that only one sample of 64 investigated ones had a virus with the mutation connecting with the high level of resistance development (table 2).In the RT gene of HIV we found amino acid substitution of Val 75 by Met . It can be classified as a primary mutation [13] .
The primary or main mutations cause the essential decrease in the virus sensitivity towards certain antiretroviral preparations.
The secondary or subsidiary mutations have minimal (or no) effect on the resistance level, but in the presence of the primary mutations they are able to increase dramatically the virus ability to resistance formation [8] .
All other mutations, which were revealed during analysis, belonged to the group of secondary or subsidiary mutations or can be classified as natural polymorphic substitutions.
In one of the investigated samples V179D mutation was found, it was connected with amino acid substitution of Val 179 by Asp in the RT gene of HIV. Using the different algorithms, we have discovered that the influence of this mutation on the virus resistance development is ambiguous (table2).
Two samples had V118I mutation in 118 position of the RT gene. Another sample had A62V mutation. The mutation V106Q was also found in one case among the investigated samples and two samples had K101Q mutation in the RT gene (table 1) .
Subsidiary mutations in the protease gene, strengthening the action of primary resistance mutations, which were revealed in our investigation, could be divided into two groups: polymorphic (L10I, I13V, K20I, M36I) and non-polymorphic (K43T, T74S), which appeared and were selected as a result of ARV therapy. In the absence of HIV resistance mutations, as it happened in our case, the revealed mutations had no influence on the change of HIV sensitivity towards ARVP [15, 16] (table 2) .
Besides, we have discovered the row of mutations, which were found in almost all samples in the protease gene and in RT gene as well. They were mainly polymorphic substitutions, i.e. mutations, which appeared and were selected without ARVP influence. These mutations were the following E35D, M36I, R41K, and H69K, L89M in protease gene, and V35T, K122E, D123S, K173LSA, Q207A, R211S, V245MTK, A272P, T286A, E291D, I293V, T294T, I326V in the RT gene. It has to be also noticed that nowadays there are many investigations, where the influence of polymorphic substitutions on HIV-1 sensitivity towards ARVP are studied [17] (table 2,  table 3 ).
Thus, in our research concerning the molecular structure of HIV-1, circulating in Ukraine we have shown the dominating role of subtype A of HIV-1. It is necessary to say, that the portion of subtype B of HIV-1 was sharply decreased as compared with the previous years. As it was shown before, the transition from a concentrated epidemic phase of HIV-1 (when epidemic is limited by the certain risk group i.e. injected drug users) in the certain territory to a generalized phase
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Mutations that were revealed in the samples.
The effect of the mutations on the development of HIV-1 resistance to ARVP.
V75M
Primary mutation it leads to the virus resistance to RT inhibitors, e.g. 'stavudine' (d4T) and, perhaps, 'didanosine' (ddI) [13] .
Secondary mutations:
V179D it has no effect on the virus sensitivity to ARVP (ANRS and Rega_V7.1.1 algorithms);
it can cause limited sensitivity towards some preparations, which can be classified as non-nucleoside inhibitors of RT (group HIVDB) it leads to potentially low level of resistance to APBP (HIVDB group) Secondary mutations V118I subsidiary mutation, it is selected under ARVP influence in the presence of the main resistance mutations. It can enhance their effect and working in the complex it is able to cause the decrease in HIV sensitivity level to many nucleoside inhibitors [14] . In the absence of the primary mutations its effect is not known À62V it belongs to mutation complex Q151M. These mutations lead to the development of HIV multiresistance to nucleoside inhibitors of RT [15] .The mutation itself has no effect on the change of HIV sensitivity to ARVP V106Q, K101Q, V35T, K122E, D123S,  K173LSA, Q207A, R211S, V245MTK,  A272P, T286A, E291D, I293V, T294T, I326V polymorphic substitutions with a minimal or no effect on the virus resistance, they can be revealed in the equal ratio in the case of ARVP influence on the virus genome or in case of no influence (when epidemic exceeds the bounds of the group) was accompanied by the replacement of subtype B by other non-B subtypes of HIV [18] . Our investigations also proved this observation. Besides, it is noteworthy that the recombinant circulating isoforms of HIV-1 compose a considerable part that had not been observed earlier.
We revealed subsidiary and polymorphic nucleotide substitutions in the investigated samples. The connection of these mutations with the resistance development is still unclear. Because of among the investigated samples it was only one, containing the virus with the resistance to ARVP, we may suggest that at this stage of the epidemic development there is only beginning of the formation of HIV-1 resistant strains in Ukraine. However, the transmission of these viruses to the patients, who were not treated by ARVP, is at the low level. The spreading of the resistant strains can be limited by the following: a period of ARV-treatment in the certain territory, the therapy usage for HIV-positive patients, peculiarities of ARVP-treatment and efficiency of prophylaxis. As it was known the highest spreading of primary resistance towards ARVP was observed in Great Britain (14%) as compared with the USA (8-10%), France (9%) and other European countries [9] . ARVP were first used for the treatment of HIV-infected patients in the USA and western-European countries that led to the quick development of the resistant strains there.
All above mentioned proved the expediency and necessity of annual monitoring on the development of HIV-1 resistance mutations and their spreading among the population. 
